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ABSTRACT : 



PROBLEM TO BE SOLVED: To realize a circuit substrate having high 
reliability 

in inner via hole connection by a method wherein at least one of 
interfaces of 

a wiring pattern with a conductive component is roughened more than 
an 

interface with an insulator layer. 

SOLUTION: An interface with conductive paste 2 of a copper foil 3 
laminated 

on an external surface of outermost insulator layers la, lb of an 
insulator 

layer 1 comprising aramid nonwoven cloth with epoxy resin impregnated 
is a 

roughened structure. In this case, although only a connection 
interface of the 

outermost copper foil which requires land strength, similar 
roughening may be 

done also on a connection interface of an inner layer part . 
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Especially, it may 

be used effectively on a sling surface of the copper foil used in the 
inner 

layer. The conductive paste 2 comprises an epoxy resin with copper 
powder 

mixed as a conductive composition filled in a through hole of the 
insulator 

layer 1, wherein the conductive composition may be a composition to 
be filled 

in a via hole generally, which contains metal powder such as gold and 
an epoxy 

resin for example as a binder. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the circuit board and its manufacture approach. 
[0002] 

[Description of the Prior Art] In recent years, the circuit board is asked for the Kota layer and 
densification with high-performance-izing of electronic equipment, and a miniaturization. Densification 
is attained by inner buyer hole (IVH) connection as an interlayer connection method of the substrate 
which can combine between ICs and between components by the minimum distance. 
[0003] The multilayer substrate of IVH connection carries out the laminating of the circuit board 
connection material, such as prepreg which filled up the buyer with the conductive resin constituent, for 
example, paste-like a thing, i.e., a conductive paste, to the copper foil or the core material by which 
pattern formation was carried out beforehand for pattern formation, and is manufactured by 
heating/pressurizing by the approach of a heat press etc. 

[0004] The thing which made synthetic-resin binders, such as an epoxy resin, distribute conductive 
fillers, such as copper powder, is used, and a conductive paste is filled up into the through tube formed 
in the location of a request of the prepreg which equipped both sides with the mold-release characteristic 
film with approaches, such as printing. 

[0005] At above, heating / pressurization process, the binder under conductive paste pasted up the 
copper foil for a conductive filler and circuit formation, made the mechanical strength discover, and has 
obtained IVH connection by mechanical contact of a conductive filler and copper foil 
[0006] 

[Problem(s) to be Solved by the Invention] However, since point contact of a conductive filler and the 
copper foil was only carried out, its conventional IVH connection technique mentioned above was 
inadequate in respect of the dependability about electric connection. When semiconductor packages, 
such as LSI, or the dependability required of the circuit board of module applications (MCM, CSP, etc.), 
for example, a pressure cooker test, (PCT) was specifically performed, it was the interface of the 
conductive constituent / copper foil in a buyer, connection resistance became high, and when the worst, 
there was a trouble that an open circuit occurred. 

[0007] The dependability of IVH connection was the most important in the engine performance of a 
multilayer substrate, densification could be attained, and in order to use for a semiconductor package or 
a module application the IVH connection resin multilayer substrate which can moreover carry out 
[ lightweight ]-izing, the improvement was called for strongly. 

[0008] This invention solves the above-mentioned conventional technical problem, and it aims at 
offering the circuit board and its manufacture approach for realizing the circuit board which has high 
dependability in IVH connection. 
[0009] 

[Means for Solving the Problem] This invention is considered as the following configurations, in order 
to attain the above-mentioned purpose. 
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[0010] The insulator layer in which, as for the circuit board concerning the 1st configuration of this 
invention, the through tube was formed, It has the conductive constituent with which said through tube 
was filled up, and the circuit pattern formed in both sides of said insulator layer. The circuit pattern 
formed in both sides of said insulator layer is electrically connected through said conductive constituent, 
and at least one of interfaces with said conductive constituent of said circuit pattern is characterized by 
being roughened compared with an interface with said insulator layer. 

[001 1] According to the 1st above-mentioned configuration, since the contact interface with the 
conductive constituent of a circuit pattern is roughened, a touch area increases and the dependability of 
connection improves according to the operation which the number of points of contact of the conductive 
filler in a conductive constituent and the metallic foil of a circuit pattern increases, or heightens adhesive 
strength of the resin and the circuit pattern which are contained in a conductive constituent. 
[0012] Moreover, according to the 1st configuration of the above, since the roughening field of a circuit 
pattern is limited to the connection interface with a conductive constituent, compared with the case 
where the whole surface is roughened, the fine pattern formation of a circuit pattern becomes easy. It is 
because it is difficult to perform over etching and to raise pattern precision after that at the time of 
etching of the metallic foil for circuit pattern formation in the circuit board obtained by carrying out the 
laminating of the metallic foil by which the whole surface was roughened to an insulator layer, since it 
will be deeply embedded by the roughening part in the insulator layer. 

[0013] moreover from the process to which the manufacture approach of the circuit board concerning 
the 2nd configuration of this invention makes a metallic foil one field of an insulator layer, and makes 
the laminating of the resin film to the field of another side, respectively, and said resin film side up to 
the interface of said metallic foil and an insulator layer - a hole — the process which processes it, and 
said hole — it is characterized by to have the process which roughens the front face of said metallic foil 
at the bottom, and the process which fill up said pore with a conductive constituent. 
[0014] Moreover, the manufacture approach of the circuit board concerning the 3rd configuration of this 
invention The process which carries out the laminating of an insulator layer and the resin film to this 
order on the front face of a core layer in which the circuit pattern which consists of a metallic foil was 
formed, from said resin film side up to the interface of said metallic foil and insulator layer — a hole — 
the process which processes it, and said hole — it is characterized by having the process which roughens 
the front face of said metallic foil at the bottom, and the process which fills up said pore with a 
conductive constituent. 

[0015] According to this 2nd or 3rd configuration, the circuit board concerning the 1st configuration of 
the above can be manufactured efficiently. 

[0016] Furthermore, the circuit board concerning the 4th configuration of this invention The insulator 
layer in which the through tube was formed, and the conductive constituent with which said through 
tube was filled up, It has the conductive buffer layer prepared between the circuit pattern formed in both 
sides of said insulator layer, and said circuit pattern and said conductive constituent. The circuit pattern 
formed in both sides of said insulator layer is electrically connected through said conductive constituent 
and said conductive buffer layer. At least one of interfaces with said conductive buffer layer of said 
circuit pattern is characterized by being roughened compared with an interface with said insulator layer. 
[0017] Since according to the 4th configuration of the above the conductive buffer layer is formed 
between the circuit pattern and the conductive constituent and the contact interface with the conductive 
buffer layer of a circuit pattern is roughened, while a touch area increases, a conductive buffer layer 
follows in footsteps and deforms into the surface irregularity of a circuit pattern, and adhesion increases 
or it becomes easy to form an alloy or an intermetallic compound between the metal components which 
constitute a circuit pattern. Moreover, the concavo-convex pattern by roughening of a circuit pattern is 
formed in a conductive buffer layer front face as it is by forming a conductive buffer layer very thinly. 
For this reason, while the contact interface of a conductive buffer layer and a conductive constituent is 
also roughened and a touch area increases, a conductive buffer layer follows in footsteps and deforms 
into the surface irregularity of the conductive filler in a conductive constituent, and adhesion increases, 
an alloy or an intermetallic compound is formed between the metal components which constitute a 
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conductive filler, or it becomes easy to heighten adhesive strength of the resin and the conductive buffer 
layer which are further contained in a conductive constituent. The dependability of connection between 
a circuit pattern and a conductive constituent improves the above result. 

[0018] Moreover, according to the 4th configuration of the above, compared with the case where the 
whole surface is roughened, the fine pattern formation of a circuit pattern becomes easy like [ since the 
roughening field of a circuit pattern is limited to the connection interface with a conductive buffer 
layer ] the circuit board concerning the 1st configuration. 

[0019] Moreover, the manufacture approach of the circuit board concerning the 5th configuration of this 
invention The process which makes a metallic foil one field of an insulator layer, and makes the 
laminating of the resin film to the field of another side, respectively, from said resin film side up to the 
interface of said metallic foil and insulator layer — a hole — with the process which processes it It is 
characterized by having the process which roughens the front face of said metallic foil at the 
aforementioned base of a hole, the process which forms a conductive buffer layer in said roughened 
aforementioned hole base, and the process which fills up said pore with a conductive constituent. 
[0020] Moreover, the manufacture approach of the circuit board concerning the 6th configuration of this 
invention The process which carries out the laminating of an insulator layer and the resin film to this 
order on the front face of a core layer in which the circuit pattern which consists of a metallic foil was 
formed, from said resin film side up to the interface of said metallic foil and insulator layer - a hole — 
with the process which processes it It is characterized by having the process which roughens the front 
face of said metallic foil at the aforementioned base of a hole, the process which forms a conductive 
buffer layer in said roughened aforementioned hole base, and the process which fills up said pore with a 
conductive constituent. 

[0021] According to this 5th or 6th configuration, the circuit board concerning the 4th configuration of 
the above can be manufactured efficiently. 

[0022] Moreover, in each configuration about the manufacture approach of the above-mentioned circuit 
board, it is desirable that the approach of roughening the front face of the metallic foil which constitutes 
a circuit pattern includes removal or the process which carries out plastic deformation for abrasive 
processing or a part of metallic foil. According to this desirable configuration, a metallic foil front face 
can be roughened efficiently. 
[0023] 

[Embodiment of the Invention] Hereafter, it explains, referring to a drawing about the circuit board and 
its manufacture approach of this invention. 

[0024] (Gestalt of the 1st operation) Drawing 1 shows typically the configuration of the circuit board in 
the gestalt of operation of the 1 st of this invention, (a) is an outline sectional view and (b) is the 
expanded sectional view of the A section of (a). 

[0025] In drawing 1 , 1 is the base material (prepreg sheet) which sank the epoxy resin into the aramid 
nonwoven fabric as an insulator layer, 2 is the conductive paste to which copper powder was mixed with 
the epoxy resin as a conductive constituent with which the through tube of the insulator layer 1 was 
filled up, and 3 is copper foil as a metallic foil which constitutes a circuit pattern. 
[0026] Moreover, the interface with the conductive paste 2 of copper foil 3 by which the laminating was 
carried out to the outside front face of the insulator layers la and lb of the outermost layer has structure 
roughened as shown in (b). Although only the connection interface of the copper foil of the outermost 
layer which needs land reinforcement is roughened by a diagram, the same roughening processing also 
as the connection interface of the inner layer section may be performed. The effectiveness is large when 
it uses for the shear knee side of the copper foil used especially for a inner layer. 
[0027] A conductive constituent is a constituent with which a buyer hole is generally filled up, for 
example, that in which a mean diameter contains 80 - 95 % of the weight (filler) of at least one metal 
powder chosen from 0.5-20-micrometer gold, silver, copper, nickel, palladium, and these alloys and 5 - 
20 % of the weight (at least one synthetic resin chosen from an epoxy resin, phenol resin, polyimide 
resin, and acrylic resin as a principal component) of binder can be used for it. However, as a conductive 
constituent, if restoration not only in such a specific conductive resin constituent but the Bahia hall is 
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possible, what kind of conductive constituent possessing a predetermined electrical property can be 
used. Moreover, not only a conductive constituent but for example, a resistor constituent or a thermally 
conductive constituent etc. can be used if needed. 

[0028] Moreover, the prepreg used as an insulator of the circuit board can use what is generally used. 
Specifically Aromatic polyamide (aramid) fiber, polyimide fiber, or high thermal-resistance organic 
synthesis fiber, such as aromatic polyester fiber, — or To the textile fabrics or the nonwoven fabrics of a 
high heatproof inorganic fiber, such as a glass fiber, the thermosetting resin in the condition of not 
hardening, For example, what changed said resin into the semi-hardening condition can be used as 
prepreg by drying that into which one sort or the combined resin was infiltrated, and heat-treating an 
epoxy resin, phenol resin, poly swine JIEN resin, polyester resin, polyimide resin, etc. Moreover, if 
independent, when it cannot use between the layers of the circuit board like synthetic-resin sheets, such 
as a polyimide sheet, or a ceramic substrate, and a paper phenol sheet, it can use as a member for circuit 
board connection of this invention by applying thermoplastics or thermosetting resin on the surface of a 
sheet. The thickness of prepreg is usually 20-600 micrometers, and is 40-150 micrometers preferably. 
[0029] The thing in the condition of having usually made into the shape of a foil the alloy which used 
copper or copper as the principal component is used for the metallic foil used in order to form a circuit 
pattern. Although the thickness of copper foil has a 9-70-micrometer general-purpose thing and 
electrolytic copper foil is common, it is not limited especially. Moreover, formation of a circuit pattern 
may be formed by well-known approaches, such as the photolithography method. 
[0030] (Gestalt of the 2nd operation) Drawing 2 shows typically the configuration of the circuit board in 
the gestalt of operation of the 2nd of this invention, (a) is an outline sectional view and (b) is the 
expanded sectional view of the B section of (a). 

[003 1 ] In drawing 2 , 1 is the base material which sank the epoxy resin into the aramid nonwoven fabric 
as an insulator layer, 2 is the conductive paste to which copper powder was mixed with the epoxy resin 
as a conductive constituent with which the through tube of the insulator layer 1 was filled up, and the 
copper foil as a metallic foil from which 3 constitutes a circuit pattern, and 4 are the film of the silver as 
a conductive buffer layer. 

[0032] Moreover, the interface with the conductive buffer layer 4 of the copper foil 3 by which the 
laminating was carried out to the outside front face of the insulator layers la and lb of the outermost 
layer has structure roughened as shown in (b). Although only the connection interface of the copper foil 
of the outermost layer which needs land reinforcement is roughened by a diagram, the same processing 
also as the connection interface of the inner layer section may be performed. The effectiveness is large 
when it uses for the shear knee side of the copper foil used especially for a inner layer. 
[0033] A conductive buffer layer forms either the filler metal contained in the conductive constituent 
mentioned above and the circuit pattern mentioned above both, an alloy, or metallic compounds by 
making it at least one kind of metals of gold, silver, tin, lead, an indium, and the palladium, these alloys, 
or these metallic compounds. 

[0034] Moreover, a conductive buffer layer follows in footsteps and deforms into the irregularity of a 
circuit pattern and a conductive constituent, and even if it is the thing of the quality of the material 
which contacts with a big touch area and many numbers of points of contact, the circuit board which has 
the outstanding dependability is realizable. 

[0035] In this invention, preferably, the range of the thickness of a conductive buffer layer is 0.01-20 
micrometers, and it is 0. 1 micrometers - 5 micrometers still more preferably. Not achieving the function 
in many cases, if the thickness of a conductive buffer layer is thinner than 0.01 micrometers, when 
conversely thicker than 20 micrometers, there are problems, like cost cuts in many. 
[0036] (Gestalt of the 3rd operation) Below, the manufacture approach of the circuit board in the gestalt 
of operation of the 3rd of this invention is explained. 

[0037] Drawing 3 and drawing 4 are the typical sectional views having shown the manufacture approach 
of the circuit board of the gestalt this operation in order of the process. 

[0038] First, plastic film (polyethylene terephthalate (PET) film) 5 is stuck for copper foil 3 on the field 
of one side of the prepreg 1 which sank the epoxy resin into the aramid nonwoven fabric as an insulator 
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layer with a laminator or a press in another field ( drawing 3 (a)). 

[0039] next, attachment Men of the PET film 5 to laser etc. — up to copper foil 3 — prepreg 1 — a hole — 
opening -- a hole - after performing abrasive processing, such as sandblasting and a jet scrub, and 
roughening the front face of copper foil 3 at the bottom, a hole is filled up with the conductive paste 2 
by print processes ( drawing 3 (b)). Drawing 3 (b-1) is the expanded sectional view of the C section of 
(b). As illustrated, the interface with the conductive paste 2 of copper foil 3 has roughened structure. 
[0040] Next, the PET film 5 currently stuck on the prepreg 1 filled up with the conductive paste is 
exfoliated, after performing alignment from the both sides of the core material 6 (drawing 4 lamellaes) 
by which the circuit pattern 3 was formed in both surfaces of copper foil, it has piled up ( drawing 4 (c)) 
and eye tacking is performed. The illustrated core material 6 is obtained by repeating the process which 
forms a circuit pattern, after forming a through tube in a predetermined location, filling up a through 
tube with a conductive paste and carrying out the laminating of the copper foil to opening of a through 
tube at prepreg. 

[0041] After unifying the prepreg 1 of the piled-up core material 6 and both its front face at the end with 

a heat press (for example, temperature: 200 degrees C, pressure:50 kg/cm2), patterning of the copper foil 

of the outermost layer is carried out, and a circuit pattern 3 is formed ( drawing 4 (d)). 

[0042] The circuit board as shown in the gestalt 1 of operation is obtained by the above. 

[0043] (Gestalt of the 4th operation) Below, the manufacture approach of the circuit board in the gestalt 

of operation of the 4th of this invention is explained. 

[0044] Drawing 5 and drawing 6 are the typical sectional views having shown the manufacture approach 
of the circuit board of the gestalt this operation in order of the process. 

[0045] First, plastic film (polyethylene terephthalate (PET) film) 5 is stuck for copper foil 3 on the field 
of one side of the prepreg 1 which sank the epoxy resin into the aramid nonwoven fabric as an insulator 
layer with a laminator or a press in another field ( drawing 5 (a)). 

[0046] next, attachment Men of the PET film 5 to laser etc. - up to copper foil 3 — prepreg 1 — a hole — 
opening ~ a hole — after performing abrasive processing, such as sandblasting and a jet scrub, and 
roughening the front face of copper foil 3 at the bottom, 3-micrometer membrane formation (spatter) of 
the silver is carried out, the conductive buffer layer 4 is formed, and a hole is further filled up with the 
conductive paste 2 by print processes ( drawing 5 (b)). Drawing 5 (b-1) is the expanded sectional view 
of the D section of (b). As illustrated, the interface with the conductive buffer layer 4 of copper foil 3 
has roughened structure. 

[0047] Next, the PET film 5 currently stuck on the prepreg 1 filled up with the conductive paste is 
exfoliated, after performing alignment from the both sides of the core material 6 (drawing 4 lamellaes) 
by which the circuit pattern 3 was formed in both surfaces of copper foil, it has piled up ( drawing 6 (c)) 
and eye tacking is performed. 

[0048] After unifying the prepreg 1 of the piled-up core material 6 and both its front face at the end with 

a heat press (for example, temperature: 200 degrees C, pressure:50 kg/cm2), patterning of the copper foil 

of the outermost layer is carried out, and a circuit pattern 3 is formed ( drawing 6 (d)). 

[0049] The circuit board as shown in the gestalt 2 of operation is obtained by the above. 

[0050] (Gestalt of the 5th operation) Below, the manufacture approach of the circuit board in the gestalt 

of operation of the 5th of this invention is explained. 

[005 1 ] Drawing 7 and drawing 8 are the typical sectional views having shown the manufacture approach 
of the circuit board of the gestalt this operation in order of the process. 

[0052] A through tube is formed in the prepreg 1 which sank the epoxy resin into the aramid nonwoven 
fabric which is an insulator, and it is filled up with the conductive paste 2, and after pressing and 
carrying out the laminating of the copper foil 3, the process which carries out pattern formation of the 
copper foil 3 is repeated, and the core material 6 of 4 lamellae is obtained ( drawing 7 (a)). 
[0053] Next, the laminating of prepreg 1 and the PET film 5 is carried out to the both sides of the core 
material 6 of 4 lamellae at this order, and the 5th page of a PET film to laser etc. -- up to copper foil 3 ~ 
prepreg 1 - a hole 7 - opening - a hole - the front face of copper foil 3 at the bottom - abrasive 
processing, such as sandblasting and a jet scrub, - carrying out - a hole - a front face at the bottom is 
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roughened ( drawing 7 (b)). Drawing 7 (b-1) is the expanded sectional view of the E section of (b). As 

illustrated, the front face of the copper foil 3 of the base of a hole 7 is roughened. 

[0054] Next, a hole 7 is filled up with the conductive paste 2 by print processes from on the PET film 5, 

the PET film 5 is exfoliated, after pressing in both sides by piling up copper foil, pattern formation of 

the copper foil is carried out, and a circuit pattern 3 is formed ( drawing 8 (c)). Drawing 8 (c-1) is the 

expanded sectional view of the F section of (c). 

[0055] The circuit board of 6 lamellaes is obtained in this way. 

[0056] (Gestalt of the 6th operation) Below, the manufacture approach of the circuit board in the gestalt 
of operation of the 6th of this invention is explained. 

[0057] Drawing 9 and drawing 10 are the typical sectional views having shown the manufacture 
approach of the circuit board of the gestalt this operation in order of the process. 
[0058] A through tube is formed in the prepreg 1 which sank the epoxy resin into the aramid nonwoven 
fabric which is an insulator, and it is filled up with the conductive paste 2, and after pressing and 
carrying out the laminating of the copper foil 3, the process which carries out pattern formation of the 
copper foil 3 is repeated, and the core material 6 of 4 lamellae is obtained ( drawing 9 (a)). 
[0059] Next, the laminating of prepreg 1 and the PET film 5 is carried out to the both sides of the core 
material 6 of 4 lamellae at this order, and the 5th page of a PET film to laser etc. — up to copper foil 3 
prepreg 1 - a hole 7 — opening a hole — the front face of copper foil 3 at the bottom - abrasive 
processing, such as sandblasting and a jet scrub, ~ carrying out ~ a hole — a front face at the bottom is 
roughened ( drawing 7 (b)). Drawing 7 (b-1) is the expanded sectional view of the G section of (b). As 
illustrated, the front face of the copper foil 3 of the base of a hole 7 is roughened. 
[0060] Next, after carrying out 3-micrometer membrane formation (spatter) of the silver and forming the 
conductive buffer layer 4, a hole 7 is filled up with the conductive paste 2 by print processes from on the 
PET film 5, the PET film 5 is exfoliated, after pressing in both sides by piling up copper foil, pattern 
formation of the copper foil is carried out to the field where it was roughened in the hole 7, and a circuit 
pattern 3 is formed in it ( drawing 10 (c)). Drawing 10 (c-1) is the expanded sectional view of the H 
section of (c). 

[0061] A conductive buffer layer forms either the filler metal contained in the conductive constituent 
mentioned above and the circuit pattern mentioned above both, an alloy, or metallic compounds by 
making it at least one kind of metals of gold, silver, tin, lead, an indium, or the palladium, these alloys, 
or these metallic compounds. 

[0062] Moreover, a conductive buffer layer follows in footsteps and deforms into the irregularity of a 
circuit pattern and a conductive constituent, and even if it is the thing of the quality of the material 
which contacts with a big touch area and many numbers of points of contact, the circuit board which has 
the outstanding dependability is realizable. 

[0063] the good result was obtained in the environmental test of a CSP package or MCM, the circuit 
board obtained with the gestalt of each above operation did not have a faulty connection's generating in 
a thermal shock and PCT (pre shear cooker test) especially, the rate of change of resistance also boiled it 
markedly compared with the former, and it became small. 
[0064] 

[Effect of the Invention] Since the contact interface with the conductive constituent of a circuit pattern is 
roughened according to the circuit board of this invention as stated above Or since the conductive buffer 
layer is formed between the circuit pattern and the conductive constituent and the contact interface with 
the conductive buffer layer of a circuit pattern is roughened the good result was obtained in the 
environmental test of a CSP package or MCM, and especially, there was no generating of a faulty 
connection in a thermal shock and PCT (pre shear cooker test), and the rate of change of resistance was 
also markedly boiled compared with the former, and became small. 

[0065] ^^oigov^jinceji^ limited to the connection interface 

jgithja cpnductivej:onstituent or a conductiveJmffer ljy^ the case where the whole 

surface is roughened, the fine pattern formation of a circuit pattern becomes easy. 
"[00156] Furthermore, according to the manufacture approacFoTthe circuit board of this invention, the 
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. circuit board which does the above-mentioned effectiveness so can be manufactured efficiently. 



[Translation done.] 
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